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Abstract
Structures and interaction energies of dimers and trimers of hydroxylamine (NH2OH) were investigated using an intermo-
lecular potential derived from the test-particle model (T-model). The T-model results were examined using ab initio calcula-
tions at various levels of accuracy, ranging from MP2/6-311G(d,p) to MP2/6-31111G(2d,2p) for the dimers, as well as from
MP2/6-31G(d,p) to MP2/6-31111G(2d,2p) for the trimers. Both T-model and MP2 calculations confirmed that a cyclic
arrangement of O–H…N hydrogen bonds (H-bonds) represents the absolute minimum energy geometry of the dimers. Several
local minimum energy geometries were suggested based on the T-model and MP2 results. For the trimers, the T-model and
MP2 predicted a slightly different absolute minimum energy geometry. The T-model preferred a compact H-bonded structure,
whereas MP2 with the largest basis set preferred a stacked H-bond arrangement. Ab initio calculations at the SCF/6-
31111G(2d,2p) level showed that the effects of electron correlation play an important role in the association of compact
H-bonded clusters. Some properties of liquid NH2OH were investigated based on the T-model potential. Molecular Dynamics
(MD) simulations were performed for the liquid at 318 and 329 K. MD results suggested a slightly higher possibility of finding
the O–H…O H–bond, compared to the O–H…N H–bond in the liquid. There was no direct evidence showing the existence of
cyclic dimers in the liquid. q 1999 Elsevier Science B.V. All rights reserved.
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1. Introduction
Structures, energetics and dynamics of hydroxyla-
mine (NH2OH) dimer have been investigated in the
past 10 years, using various spectroscopic and compu-
tational methods [1–11]. Consisting of both O–H and
N–H groups in the same molecule, clusters of NH2OH
could be formed using several types of hydrogen
bonds (H-bonds), e.g. O–H…N, O–H…O, N–H…N
and N–H…O. Yeo et al. [1,4,6] investigated H-bonds
in (NH2OH)2, as well as in NH2OH–NH3, and
NH2OH–H2O, using matrix–isolation infrared (IR)
spectroscopy and ab initio calculations with the
6-31G(d,p) basis set. Ab initio results showed the
absolute and at least three local minimum energy
geometries on the dimer potential energy surface. A
six-membered cyclic structure with two identical
O–H…N H-bonds was reported to represent the
most stable structure in the gas phase [1]. The result
was supported by an analysis of the observed bands in
the IR spectra [7]. Based on the shifts of the wave-
numbers of the H-bonded O–H and N–H stretching
absorption bands, it was pointed out in [6] that the
O–H…N H-bond is stronger than the O–H…O and
N–H…N H-bonds, respectively. It was also noted in
[4] that the N–H…O H-bond is the least favourable
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